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Description 

The invention relates to sheet dispensing 
apparatus particularly for dispensing banknotes. 

There is an increasing demand for accurate sheet 
dispensing apparatus particularly in the field of dis- 
pensing banknotes where it is dearly very important 
that a correct quantity of banknotes are dispensed. 

GB-Ar21 23592 describes automatic banknote 
transaction apparatus for both dispensing and receiv- 
ing banknotes. In its dispense mode, banknotes are 
withdrawn selectively from a pair of cassettes and fed 
through a detection system which detects their gen- 
eral fitness, unfit notes being fed back to a reject cas- 
sette. The notes are stacked adjacent an outlet 
opening to enable the stack to be withdrawn by the 
user. This apparatus is very complex and does not 
deal with the possibility that an incorrect number of 
banknotes may be stacked at the outlet 

US-A-4066253 describes a banknote dispensing 
system in which a stack of banknotes is formed in a 
collecting chamber on a pivoted bottom plate. If the 
stack is correctly formed then the plate pivots down- 
wardly to allow the stack to fall down beside a dis- 
pensing aperture. If the stack is not correctly formed 
then a guide plate drops down so that when the bot- 
tom plate pivots the stack falls instead along the guide 
plate into a secure magazine. 

In accordance with the present invention, sheet 
dispensing apparatus comprises first conveying 
means for dispensing sheets along a feed path to a 
stacking position; detection means for detecting 
unsuitable sheets; diverting means comprising a mov- 
able guide cooperating with the first conveying means 
to guide sheets along the first conveying means and 
movable in response to an output signal from the 
detection means to divert detected unsuitable sheets 
along a first reject path to a dump; and stacking 
means downstream of the diverting means for stack- 
ing sheets at the stacking position for dispensing 
through a dispense outlet and is characterised by sec- 
ond conveying means for selectively delivering the 
stacked sheets from the stacking position to the dis- 
pense outlet or along a second reject path to the 
dump; and in that the dispense outlet and the dump 
are positioned at opposite lateral ends of the 
apparatus. 

The detection means may detect sheets as being 
unsuitable if for example two or more sheets are fed 
simultaneously, a folded or damaged sheet is fed or 
the sheetfails an authenticity test The present inven- 
tion enables not only this test or tests to be made but 
enables the subsequent stack of sheets to be rejected 
and this is important if for example the user decides 
he does not after ail wish to receive the sheets or if 
there has been some error in the feed and an incorrect 
number of sheets have been fed to the stack. 

Thus the invention provides a common dump 


which reduces cost and simplifies use of the 
apparatus. 

Preferably, part of the second reject path is for- 
med by the first reject path. This provides a particu- 

5 larly convenient and compact apparatus which is also 
simple in construction since it can utilise the same 
conveying means for the first reject path and part of 
the second reject path and thus reduce the chances 
of jamming or other malfunctions. 

10 The diverting means may comprise a pivoted 
guide member which acts to divert sheets away from 
the first path into the reject path if the first detection 
means detects the passage of for example two over- 
lapping sheets. 

15 Preferably, the stacking means comprises a rotat- 
able member having a plurality of radially outwardly 
extending tines for receiving sheets from the feed 
path; and stripper means cooperating with the rotat- 
able member for stripping sheets from the rotatable 

20 member to form a stack of sheets, the stripper means 
being pivotable from a first position in which sheets 
are stripped from the rotatable member to a second 
position in which the stack of sheets is urged into 
engagement with the second conveying means. 

25 This again has the advantage of enabling com- 
pact apparatus to be constructed by using a dual func- 
tion stripper means. 

Preferably further diverting means are provided 
downstream of the stacking position to divert the 

30 stacked sheets either to the dispensed outlet or to a 
dump. 

Although the stripper means could be provided by 
a plate member, preferably, the stripper means com- 
prises one or more movable conveyers. 
35 Two examples of banknote dispensing apparatus 
in accordance with the present invention will now be 
described with reference to the accompanying 
schematic drawings, in which: 

Figure 1 illustrates part of one example of dis- 
40 pensing apparatus; 

Figure 2 illustrates the stacking means of the 
apparatus shown in Figure 1; and 
Figure 3 illustrates part of a second example of 
dispensing apparatus. 
45 The banknote dispensing apparatus shown in 
Figure 1 comprises a conventional detection module 
1 to which banknotes are fed from cassettes (not 
shown) by conveying means (not shown). The module 
1 includes a pair of rollers 2, driven via a drive gear 3 
so by a motor (not shown), between which the banknotes 
pass and the separation of which is monitored. If the 
separation between the two rollers 2 exceeds a 
threshold indicating the passage of overlapping or fol- 
ded notes, an output signal is generated by the mod- 
55 ule 1. Banknotes are guided from the module 1 
between a pair of guides 4 under the action of rollers 
5 driven via the gear 3 to a diverting station 6. 

The diverting station 6 comprises a belt 7 moun- 
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ted around rollers 8, 9; a belt 10 mounted around rol- 
lers 11,12; and a guide member 1 3. The guide mem- 
ber 13 is pivotally mounted at 14 to a housing part of 
the apparatus (not shown), the guide member 13 has 
a first curved guide surface 15 facing the roller 8 and s 
a second planar guide surface 1 6 facing the roller 12. 
In the position shown by dashed lines in Figure 1, the 
guide member 13 is arranged so that notes which 
reach the diverting station 6 from the module 1 are 
guided around the roller 8 and between the belt 7 and 10 
a belt 17 mounted about rollers 18, 19. 

If the module 1 indicates the passage of overlap- 
ping banknotes, the guide member 13 will be caused 
to pivot to the position shown in solid lines in Figure 
1 in which the guide surface 1 5 engages the belt 7 and 15 
thus the unsuitable banknotes will be guided around 
the roller 12 and between the belt 10 and a belt 20 
mounted around rollers 21, 22. these unsuitable 
notes will be fed by the belts 10, 20 to a dump cassette 
23 which is partially illustrated in Figure 1. 20 

Banknotes that are suitable are fed by the belts 7, 
17 to a conventional rotatable member comprising 
three conventional stacking wheels 24 having curved 
radially outwardly extending tines 25 defining sheet 
receiving slots. The stacking wheels 24 rotate in an 25 
anticlockwise direction and carry notes around the 
wheels into engagement with belts 26 (Figure 2) 
mounted around rollers 27. The engagement of each 
note with the belts 26 causes the note to be stripped 
from the stacking wheels 24 and to be stacked in a 30 
stack 28 resting against a belt 29 which is stationary 
at this time. The belt 29 is mounted around rollers 30. 

When the notes have been stacked in the stack 
28, the belts 26 are pivoted in anti-clockwise direction 
into the position shown at 26', In which the stack 28 35 
is urged against the belt 29. If the number of bank- 
notes in the stack 28 is correct, the belts 26, 29 are 
rotated to dispense the stack 28 between belts 31, 32 
to a dispense outlet 33. (The belt 31 is entrained about 
rollers 34 while the belt 32 is entrained about rollers 40 
35.) 

A guide member 36 is pivotally mounted to the 
apparatus and has a curved guide surface 37 facing 
the adjacent roller 30. In the position shown in Figure 
1, the guide member 36 guides the stack of sheets to 45 
the dispense outlet 33. If the user decides he does not 
wish to receive the stack of sheets or detection 
apparatus has detected that the stack of sheets is 
unsuitable for some reason, the guide member 36 is 
pivoted so that the guide surface 37 engages the belt so 
29 and the stack of sheets 28 instead will be guided 
between a further guide surface 38 and the drive bel t 
31 , between the belt 31 arid a further belt 39 to a feed 
path defined between a pair of guide surfaces 40. The 
belt 39 is entrained about rollers 41. The stack of 55 
sheets 28 is moved between the guide surfaces 40 
since it will be sandwiched between a pair of belts 42, 
43. The stack of notes 28 will be passed from the 


guide surfaces 40 between the belt 43 and a belt 44 
to the diverting station 6 where it will then pass to the 
dump cassette 23 between the belts 10, 20. In this 
way, part of the reject path for the stack of sheets 28 
is the same as the reject path for the unsuitable 
sheets fed from the module 1. . 

One of the rollers 41 is driven via a drive belt 60 
from a toothed gear 61. The gear 61 engages a 
toothed gear 62 npn-rotatably connected to one of the 
rollers 35. The gear. 61 is driven by a motor (not 
shown). 

Conveniently, the apparatus will be controlled by 
a conventional microprocessor which is responsive to 
output signals from the module 1 and to input signals 
by a user to control the feeding of notes to the stack 
28. Although not shown, the apparatus may further 
comprise means for counting the notes in the stack 28 
and if a number of notes is incorrect then the stack 
may automatically be fed to the dump cassette 23. In 
addition, as previously mentioned, the stack 28 may 
be rejected at the command of a user. 

Each of the belts and the stacking wheels may be 
driven by a conventional motor (not shown) under the 
control of the microprocessor. The position of each 
guide member 13, 36 is also under the control of the 
microprocessor. 

Figure 3 illustrates a second example of banknote 
dispensing apparatus. The drawing is mainly schema- 
tic and it should be understood that the feed paths 
shown can be constructed in practice by using sets of 
endless belts in a similar way to that shown in Figure 
1 . In this example, banknotes are fed through a detec- 
tion module (not shown) similar to the module 1 
shown in Figure 1 along a feed path 44' to a diverting 
station 6'. The diverting station 6' includes a guide 
member 13' which is operable under the control of a 
microprocessor to guide the sheets either to stacking 
wheels 24' or a dump cassette 23'. The stacking 
wheels 24' are rotatable in an anti-clockwise direc- 
tion. A stripper plate 45 extends between the stacking 
wheels 24' and notes carried in the stacking wheels 
24' are stripped off the stacking wheel by the stripper 
plate 45 to form a stack 48. When the stack is com- 
plete, pivoting pinch rollers 46 are pivoted in an anti- 
clockwise direction to urge the stack of sheets against 
support belts 47 (shown in phantom in Figure 3). At 
this point, the stripper plate 45 is pivoted away from 
the stack 48. A guide member 36' is then moved to a 
suitable position for guiding the stack of notes 48 
either to a dispense outlet 33' or to a dump feed path 
49. The belts 47 and belts 50 together with other belts 
(not shown) making up the feed path are then rotated 
(probably at a speed reduced from that for feeding 
notes to the stack) and the stack of notes 48 is then 
fed either to the dispense outlet 33' or along the feed 
path 49 to the guide member 13' which is arranged to 
direct the stack of notes to the dump cassette 23'. 

if the stack of notes is fed to the dispense outlet 
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33' its final position can be controlled by a photosen- 
sor or by measured transport movement 


Claims 5 

1. Sheet dispensing apparatus comprising first 
conveying means for dispensing sheets along a feed 
path to a stacking position; detection means (1) for 
detecting unsuitable sheets; diverting means (6) com- 10 
prising a movable guide (13) cooperating with the first 
conveying means to guide sheets along the first con- 
veying means and movable in response to an output 
signal from the detection means (1 ) to divert detected 
unsuitable sheets along a first reject path (1 0,20) to a is 
dump (23); and stacking means (24) downstream of 

the diverting means for stacking sheets at the stack- 
ing position for dispensing through a dispense outlet 
characterised by second conveying means (29) for 
selectively delivering the stacked sheets from the 20 
stacking position to the dispense outlet (33) or along 
a second reject path to the dump (23); and in that the 
dispense outlet (33) and the dump (23) are positioned 
at opposite lateral ends of the apparatus. 

2. Apparatus according to claim 1, wherein part of 25 
the second reject path (10, 20) is formed by the first 
reject path. 

3. Apparatus according to claim 1 or claim 2, whe- 
rein the stroking means comprises a rotatable mem- 
ber (24) having a plurality of radially outwardly 30 
extending tines (25) for receiving sheets from the feed 
path; and stripper means (26) cooperating with the 
rotatable member (24) for stripping sheets from the 
rotatable member to form a stack of sheets (28), the 
stripper means being pivotabie from a first position in 35 
which sheets are stripped from the rotatable member 
(24) to a second position (260 in which the stack of 
sheets is urged into engagement with the second con- 
veying means (29). 

4. Apparatus according to claim 3, wherein the 40 
stripper means comprises one or more movable con- 
veyers (26). 

5. Apparatus according to any of the preceding 
claims, further comprising counting means for count- 
ing the number of sheets in the stack and for causing 45 
the second conveying means to convey the stack of 
sheets to the dump if the number of sheets in the stack 

is incorrect 

6. Sheet dispensing apparatus according to any 

of the preceding claims, wherein further diverting so 
means (36) are provided downstream of the stacking 
position to divert the stacked sheets either to the dis- 
pense outlet (33) or to the dump (23). 

7. Apparatus according to any of the preceding 
claims, wherein the second conveying means com- ss 
prises an upright portion (29) against at least a part of 
which sheets are stacked by the stacking means. 

8. Banknote dispensing apparatus comprising 


apparatus according to any of the preceding claims. 


Patentanspruche 

1. Bogenausgabeapparat mit ersten Fdrdermit- 
teln zum Ausgeben von Bdgen I3ngs einer Zufuhr- 
bahn an eine Stapelposition; Fuhlmittein (1) zum 
Feststellen ungeeigneter Bogen; Umlenkmitteln (6) 
mit einer bewegbaren Fuhrung (13), die mit den 
ersten Fordermitteln zusammenarbeitet, um B5gen 
lings der ersten Ford ermittel zu fuhren, und in Abhan- 
gigkeit von einem Ausgangssignal der Fuhlmittel (1) 
bewegbar ist um als ungeeignet festgestellte Bdgen 
ISngs einer ersten Zuruckweisungsbahn (10, 20) zu 
einer Ablagestelle (23) umzulenken; und Stapelmit- 
teln (24) stromunterhalb der Umlenkmittel zum Sta- 
peln von Bogen an der Stapelposition zur Ausgabe 
uber einen Ausgabeauslatt, gekennzeichnet durch 
zweite Fordermittel (29) zum wahlbaren Wegbefdr- 
dem der gestapelten Bdgen von der Stapelposition 
zum AusgabeauslaS (33) Oder I3ngs einer zweiten 
Zuruckweisungsbahn zur Ablagestelle (23) und 
dadurch, daft der Ausgabeausiaft (33) und die Abla- 
gestelle (23) an sich gegenuberliegenden sefflichen 
Enden des Apparates angeordnet sind. 

2. Apparat nach Anspruch 1 f bei dem ein Teil der 
zweiten Zuruckweisungsbahn (10, 20) durch die erste 
Zuruckweisungsbahn gebildet ist 

3. Apparat nach Anspruch 1 0der Anspruch 2, bei 
dem das Stapelmittei ein drehbares Bautel (24) mit 
mehreren sich radial nach au&en erstreckenden Zin- 
ken (25) zur Aufnahme von Bogen aus der Zufuhr- 
bahn und mit dem drehbaren Bauteil (24) 
zusammenwirkende Abstrerfmittel (26) zum Abstrei- 
fen von Bogen von dem drehbaren Bauteil zur Bildung 
eines Stapels aus Bdgen (28) aufweist wbbei die 
Abstreifmittel aus einer ersten Lage, in der Bdgen von 
dem drehbaren Bauteil (24) abgestreift werden, in ei- 
ne zweite Lage (260, in der der Stapel von Bdgen an 
die zweiten Fordermittel (29) gedrOckt wird, schwenk- 
bar sind. 

4. Apparat nach Anspruch 3, bei dem das 
Abstreifmittel einfen oder mehrere bewegbare Fdrde- 
rer (26) aufweist 

5. Apparat nach irgendeinem der vorhergehen- 
den Anspruche, der femer Zahlmittel zum Z§hfen der 
Anzahl von Bdgen in dem Stape! und zum Veranlas- 
sen der zweiten Fordermittel zur Befdrderung des 
Stapels von Bdgen zu Ablagestelle, wenn die Anzahl 
der Bdgen in dem Stapel inkorrekt ist aufweist 

6. Bogenausgabeapparat nach irgendeinem der 
vorhergehenden Anspruche, bei dem weitere 
Umlenkmittel (36) stromunterhalb der Stapelposition 
zum Umlenken der gestapelten Bdgen entwederzum 
Ausgabeauslaft (33) oder zur Ablagestelle (23) vorge- 
sehensind. 

7. Apparat nach irgendeinem der vorhergehen- 
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den Anspruche, bei d em das zweite Fordermittel ein 
aufrechtes Teil (29) aufweist, gegen wenigstens 
einen Teil von dem Bogen durch die Stapelmittel 
gestappelt werden. 

8. Banknotenausgabeapparat mit einem Apparat 5 
nach irgendeinem der vorhergehenden Anspruche. 

Revendications 

10 

1 . AppareB distributeur de feuilles comportant un 
premier moyen de transport pour distribuer des feuil- 
les le long (Tun circuit d'avancement jusqu'a une posi- 
tion d'empilage ; un moyen de detection (1) pour 
dStecter les feuilles inadaptees ; des moyens de is 
d&tournement (6) comportant un guide mobile (13) 
cooperant avec le premier moyen de transport de 
fa9on a guider les feuilles le long du premier moyen 

de transport et ayant la faculty de se d£placer en 
rgponse au signal de sortie provenant du moyen de 20 
detection (1) de f aeon a d§toumer les feuOIes inadap- 
tees detectees le long d'un premier circuit de rebut 
(10, 20) jusqu'a une decharge (23) ; et des moyens 
d'empilage (24) situes en aval des moyens de delour- 
nement pour empiler des feuilles a la position d'empi- 25 
(age en vue d'une distribution a travers un orifice 
distributeur de sortie, caracterise par un second 
moyen de transport (29) destine a livrer d'une mani&re 
selective les feuilles empires k partir de la position 
d'empilage jusqu'a I'orifice distributeur de sortie (33) 30 
ou le long d'un second circuit de rebut jusqu'a la 
decharge (23) ; et en ce que rorrfice distributeur (33) 
de sortie et la decharge (23) sont disposes aux extre- 
mit&s laterales oppos6es de Tapparefl. . 

2. Appareil selon la revendication 1, dans lequel 35 
une partie du second circuit de rebut (1 0, 20) est cons- 
titute par le premier circuit de rebut 

3. Appareil selon la revendication 1 ou la reven- 
dication 2, dans lequel les moyens d'empilage 
comportent un organe (24) ayant la faculte de tourner , 40 
muni d'une plurality de dents (25) s'eiendant radiale- 
ment vers j'exterieur, destinies a recevoir des feuilles 
provenant du circuit d'avancement; et des moyens 
d'enlevement (26) agissant en commun avec I'organe 
rotatif (24) pour enlever des feuilles a partir de 45 
i'organe rotatif de fagon a constituer une pfle de feuO- 
les (28), les moyens d'enlevement ayant la faculte de 
pivoter depuis une premiere position a laquelle des 
feuilles sont enlev£es de I'organe rotatif (24) jusqu'a 

une seconde position (26') a laquelle la pile de feuilles so 
est poussee a venir en contact avec le second moyen 
de transport (29). 

4. Appareil selon la revendication 3, dans lequel 
les moyens d'enlevement comportent un ou plusieurs 
convoyeurs mobiles (26). 55 

5. Appareil selon Tune quelconque des revendi- . 
cations pr£c6dentes, comportant en outre un moyen 
de comptage pour compter le nombre de feuilles 


situ£es dans la pile et pour obliger le second moyen 
de transport a transporter la pile de feuilles jusqu'a la 
decharge si le nombre de feuilles situges dans la pile 
est incorrect 

6. AppareD distributeur de feuilles selon i'une 
quelconque des revendications prec&dentes, dans 
lequel d'autres moyens de derivation (36) sont dispo- 
ses en aval de la position cfempQage de fagon a 
detoumer les feuilles empires soit jusqu'a I'orifice 
distributeur de sortie (33) soit jusqu'a la decharge 
(23). 

7. Appareil selon Tune quelconque des revendi- 
cations precedentes, dans lequel le second moyen de 
transport comporte une partie (29) dressee vers le 
haut contre au moins une partie de laquelle des feuil- 
les sont emp06es par les moyens d'empilage. 

8. Appareil distributeur de billets de banque 
comportant un appareil selon I'une quelconque des 
revendications pr£c£dentes. 


EP 0 155 174 B2 




7 


This Page Blank (uspto) 


